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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 



RU 2068940 CI 



(21) Application number: 4669683 

(22) Date of filing: 19900926 
(51) Int. CI: E21B29/10 

(71) Applicant: flpbim Anexcannp TapacoBMvTraiiKOB HnKonaii MBaHOHJwHHKirreeHKO BacKmrii 
r>HropbCBHuKHcejibMaH MapK Jlaoapeexni 

(72) Inventor: flpbim A/ieKcaHAp TapacoBnu, Thtukob HuKOJiafi HeaiioEMU, HinurrMeHKO Bacamni 
rparopfaCBSiw. KnccnM*aH MapK flaaapeBWM. 

(73) Proprietor: Hpbrm A/iexcaHWp TapacoBsr*rTinnKOB HnKonafl MBaiiOBH^Hraarr^cHKO Bacttnnft 
rpnropbeBHtiKHoejibMaH MapK JlaDapeBOT 



(54) ruiACTMPfc j\nn pemohta obcaahhx kojiohh 

(57) Abstract: 

HootipereHKe oxhochtch k ofinacru 6ypeHHH n ao6t*HH Hajrrn h ra3a, b MacTHOCTM k tcxhhkc m TexHOJiorrot 
RanHTanbHoro pewoHTa cxBajsnHbi. Ue/ib - noobnneHHc na^cmnocrH peMoaroo-BoccTaHOBHTejibHbix pa6or 
3a cier aan^rru r«pMeTH3Mpyioinero noKpbiTHH c coxpaHeHHeu repMeTH3aigai kojiohhu no Bceft /ynaie 
HanoweHHoro ruiacrbrpH. J\nn dtopo oh cHa6»eH nr^oxpaiorrenbHbaai uaitxcTaMH, uaKCKManbHbift 
HapyKHbfA /niawerp Koropux npeBbnnaer HapyjKHbifi /jHanerp KOJibtjeBbix ancMCHTOB, npa yroM 
npcflaxpamrrejibHfaic uaBseTu paauemeHbi hitmjxy KOJibrjeBbiMH ancMeaTaMH repMeTH3HpyK)n;ero 

nOKpblTKR C 3a30pOM C B03MOJKHOCTbJO B pa6oMeM nOJlOJHeHHH nep€KpbITHH 3aOOpOB C VMeHfaOieHMeM 

HapyjHuoro ffwauerpa npefloxpaKWTenbHbix MawKCT pp Hapyxnoro jjnaMcrpa KonbueBbix aneneHTOB. 4 kji. 
blWbll 
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Description [OnucaHHe B3o6pexeHH5i|: 

M3o6pcTCHHC oTHoorrcH r ounacni 6ypeHiiH h Ro6bwn hc$tk h ra3a h. b MacmocTM, k tcxhhkc h 
TexHonorHH Kaiarranbiioro peuotrra crbeljkhhw. 

Uexibw M3o6peTeHKH warmercM nofiwmeHne HaflexHOCTH peuoHTHO-BoocTaBOBHTenbHbix pa6or 3a cweT 
3amBTU rcpMCTM3Mpyiomcro noKpbiTHH c coxpaHCHHO* repMcrw3aupM itanoHHw no bkxA nmme 
HanoTseHHoro ruiacTbipH. 

nocranneHHaH q,cm> ^ocTHracrcR tcm. «rro nnacrbipb n/ui pewoirra o6caffHboc kojiohh cctfrramniH na 
npomonbHO-ro^pnpOBaHHOfl Tpy6bi c HapyxHbtM pepueTH3Mpy»m^M noKptj-rwew, BbnianHeHHbiM to Ha6opa 
Konfaucsbix 3J1CMCHTOB, pacnojiOTKeHHbix ^QJib Tpy6t>i c 3a3opoM npyr oTBoarrejibKO flpyra, cna6mcii 
npcHoxpaHHTCJihHbiMH MaH»craMH. MaKCKManbHbn) HapyamuA jmaMerp Koropbix npeBbimaer napyMHbtft 
^Mauerp ROjibneBbix aneueirroB, npu yrow npe^oxpaHH*rejibto>ie uaH»erbi pasMememj utmjjy RanbuesbnuM 
aneMorrauK rcpuenoHpyKirncro noRpbrniH c 3a3opaun c BO3MOJKH0CTbx> b pa6oucu nonosaaai 
nepeRpbiTHH 3a3opoD c yMCHMDCHKCM napymHoro flwawrrpa npcAoxpaHMTCJibUbix waHKcr «o HapymHoro 
flMawcxpa KOJibixeBbix qjicmchtob. 

ripH TpaHcnopTnpoBKe TaKoro nnacTbipa b KonoHHy ofcamibix rpy6 ROHraRT ero oo ctchroA kqjiohhu 
ocyn^ccTBnMrrcH ««cpc3 MaHxerbi. pa3uemeHHwe b 333opax ucmjjy ROJibueBboaH rcpwcnosipyiom^H 
ancwcHTaMH Ha onpc^cncHHOM paccroHHKH npyr ox njpyra no ocett ftmrnc ruiacTtrpH. 

MairaeTa BbmarmcHa b bmrc UH/nompa c nocroHHHWM wm nepeMCHHbiM no ec n/imfc jjnaweTpoM h 
tojieomhoh ctckrh. H aiitfojibniHH nwauerp uaHmerbi npeBbimaer HapysKHbrii onHcaKHbifl nwawerp 
KonbucBOPO pcpwem3npyK)u;cpo aneMCHTa. 

JXraoia uaHxer BbitfupaeTCH Taxmi o6pa3ou. trro6bi npu pa3Mcmcimn mx Ha luiacrbipe Mcm^y 
repMrnranpyiomKMH 3J1cmckt&um coxparouicfl $yHKUHOHa7ibHb(H 3a30p He TOJibKO npH TpaHcnopTKpOBRe. HO 
h npM pacnnrpeHHM iuiacTbipn b rojiohhc 

PaccTxwnme uemfjy uaHxrrauH h hx KoniniecTBo paoeuirrtj Barren o aajBHCKMOCTM or njiUHbi nnacTbrpn u 

RpHBH3Hbf CTBOJia CRBaJKHHbi. MTOObl npH ROHRpCTHblX HX 3HaMCHK*DC BOUDOUHTb ROHTaKT 

repwerH3Hpyiomero noKpuraH nnacTbipH c rojiohhor h ero pa3pyraeaHe. 

KoH^nrypaunH Mamser, $H3KRO-MexaHHvecRHe cBowcrsa h npoMHocTHbie xapaRTcpHCTHRH MarepKana M3 
ROToporo ohm ror oTOBncHbi. no3B0JiHX>r ooecnewrb hx nenocTHocTb npn j^rnixeaaa nnacTbip« b 
CRBSJKKHe. a npn ero pacnmpeHKH n.e$opMHpoBaTbCJi b pa^ManbHOM HanpaBneHKH A° Bensrambi paBHOH 
TomnHHc repMeni3Hpyionxero noRpbiTHH njiacrbcpH, HCJuno*iaH flononHirrejibHyio noxepjo npoxo^Horo 
ceqeHtm ROJioHHbi ooca^Hbix Tpy6. 

Ha <J>nr. 1 H3o6pajseH njiacrbipb 1 c omexbaai Ha Hero npe^oxpaHirrenbHbiMH MamseraMH 2. cnyraeHHbai b 
o6ca^Hyio RonoHHy 3; Ha $nr. 2 m 3 npoAOJibHbie h nonepexHbie ccncirnR Manwerw: Ha 4>Hr. 4 BapnaHT 

BO3MOmH0rO H3rOTOB/ieHHH MaHKCT. 

MaaaeTa (4>nr. 1 3) H3roxaBnHBaeTc« c nepeMeHHbiM no ee p/mme HHaiferpou c o^HHaKOBofl rommiHOH 
crreHRH no Bceuy cc^chhio paBHOft arm 6jnf3KOfl TOjrnjHHe repMeTM3Hpyx>n^ero no k pwthh nJiacTbipn. Ha 
ROHneBbix ynacTKax 4 ee BHyTpeHHHH ^naMerp BbmonHeH c KamycoBbw ^onycxoM no othokichhjo r 
HapysHOMy fluaMerpy miacTbipH. B cpe^HCH Macro 5 ^naMrrp MaHmeTbi yBeroiHHBaeTCH 6e3 H3MeHeHHH 
TOJimtfHbi ereHRH ^o paaMepa Ha 3 4 mm npeBwraaiomero ^naMerp repMenDwpyion^ero Kanbi;eBoro 
aneueHTa 6. b pc3ynb*raTe «iero b Tene Maitwerbi o6pa3yercH no/niyxpcHMe. 

riepexoAU 7 or 6anbaiero ^HaMcrpa r MeHbmeMy BbmonHeHbi rohmmcckhmm c yrnoM npw BcpnmHe ROHyca 
ueHbmnu 45°. Mem^y rcpucniKOM 6 m MaHJfceroH 2 HMcercfl aa30p 8. Rnacxbipb cnycRaercfi b CRBajRKHy 
Ha nrraHre 9. 

nnacTbipb cooHpaercH a ycTaHaanHBaexcfl cnc^yronmM o6paooM. 

MawserbJ 2 o^eeaioT Ha nnacTbipb 1 c HararoM, mxo o6ecnewBaex wx y^cpmamie Ha hcm. 3axeM Ha 
nnacTbipb HaHocirrcH repMenowpyiomee noKpbiTwe 6 a bhrc Konbi^cBbix aneMCHToe trrhm o6pa30M t MTo6bi 
Mex^y hhmh h MamscTawH 2 ocxaeancH 3aoop 8. flocne 3Toro nnacrupb Ha nrraHre 9 onycRaercH b 
oocannyio Tpy6y k Mecry ee HerepMenwHOCTH. h pacnmpHercH AopHHpyiomeH rojioBROH A 0 nnoTHoro 
KoirraKTa co cx€hkoh oocaAHOH rojiohhu. 

TpaHcnopTHbie ra6apHTHbie paaMcpbi nnacTbipn o6ycnoBJieHbi paauepaMU npeAoxpararrejibMbix MaH»er m 
noaroMy npu jxpvimci&ai ero b rojiohhc kohtokt repMerM3Hpyioiucro noRpwnw njiacxbipn co CTcimaMH 
oocanubix rohohh hckjdomch, «nx> o6ecneMMBaex ero coxpaHeocTb. 

Mawsexbi lororaBJuroaioTCJi H3 Maxepuana Aocra T ° 1010 aiiacTHMHoro, *rro6bi He npennxcTBOBaTb 
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pacnnipeHHJO iuiacrbipsi b kojiohh* h hc craflauaTt, npw yroM aHaujrrenbHfaix flonoraoiTeJibHbix ycwjuai h b 
to kc epa^H AocraTOHHo npoworo. cnocoOHoro coxpamrrb reoMerpHMecKyio $opkiy b npoueccc 
TpancnoprBpoBKB luiacrup* k Mecry HapymcHHH kojiohhm. HanpHMcp. narooTOicHa urns pezanu. 

npn padmfpcHHM nnacTwptt MaH»erw oa c*jcr noflHyrpeHHfi. o6pa3yx>mnx 3a3op 10 uemfly hhmd h 
nnacrwpcM h kohhucckhx nepexoflOB, Batroqaiomwx oopaooBaHBe CK/ia^o*. Ac4»pMHpy»rcH b pa^na/ibBou 
HanpaancHiDf h npsuKKuaiOTCfl k ctchrc rxnacxbtpn. noc*onhKy TojmttiHa ctchrh waHHCT 6nH3Ka TanmuHe 
repvicTH3Hpy»n;ero noKpunw, flonojirorremJraH irorepH npoxoflBoro ceram* rojiohhu b 3one ycranoBKH 
ruiacxwpH He npoHcxo/pn\ 

HcnojiMoaaHHC npcAJiomcHHoro nnacrwpH. cHa6«CHHoro npefloxpajnrrcnbHbQoi uaHxeraMM no3BOjnrr 
npcAynpcAHTb TpeHne repwriTOHpyionjrro noKpbmiH o ctchkh kojiohhm. coxpaHHTt> cro ucjiocxhocxb h 
o6ecnctnrri> ns^emmjA peuoirr HerepMrnwraJX o6caAHbtx kojtohh. feJfelbll UUU2 UUU3 
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Claims (topuyna H3o6penreHra|: 

nnacTwpb An* pcMonra o6c^hwx kqjiohh. cocTonmrtfl ra npoAQnbHO i^o$pHpoBaHHoft Tpy6bi c HapyjRHbiM 
repMeTtoopyioa^iM noKpbrraew. BunonneHHUM ho na6opa Konbueetjx sneu&rroB, pacnanoxeHHboc Bflanb 

Tpy6bl C 3330pOM OTHOCHTtHbHO ApyT ffpyTO. OT/nSWaJOCpWCSl TCM, «ITO. C UfJUJO nOBbnDeHMH HaflOKHOCTM 

pcMOHTHo-BOCcTaHoaHTcnbHbK pa6oT 3a cucr samKTbi rcpMCTTOnpyiomero noKpbrnvi c coxpaHctmeM 

rcpM€XH3aOHH KQJIOHHbl no BCCM «TIHHC HanOM€«HOrO rmaCTWptt. OH CHa6K€H npC^OXpaHHTOIbHWMW 

uaHJKeravra. uaiccHuanbHbiH HapyoHUB AHaueTp KOTopbix npeebraiaer HapyxHbri* ppauerp RanbueBbix 
ancwcHTOB. npH yrou np^oxpaHirrcnbHue uaraerbi pa3u«ncHu Mus^y KO/ibHCBbiMH 3/ieMorraMH 
rcpMcnonpyiomcro noxpuTHH c zxoopauH c bosmokhoctijo b pa6oHCM nonomcHKH ncpcKpbrnw saoopoo c 
yMCHbmcHHCM HapymHoro RHauerpa nptfloxpaHMTcnbHbtx MaraeT AO Hapy«Horo AJiawerpa KojibneBbix 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



v 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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